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     Non-pressor renal vascular injurious factor was injected intravenously to bilaterally 
nephrectomized rats, utilizing ferritin particles as a tracer. Early vascular lesions within 
24 hours were observed mainly by electron microscope. 
     Striking features of endothelial cells in mesenteric and pancreatic arteries responsible 
for increased permeability, namely, the separations of intercellular junctions and denudation 
of endothelial layer were recognized. In consequence, serous component and ferritin 
particles, rarely accompanied by platelets, erythrocytes and polynuclear leukocytes penetrated 
into the media, in which fibrin deposits were focally exhibited. Two types of medial smooth 
muscle cell injury were observed, that is, only remarkably reduced cells displaced by the 
penetrated material and electron-lucent cells. Not rarely, there was also some changes 
of intercellular matrix. Some differences in morphological appearance between arteriolar and 
larger arterial lesions were revealed.
                  INTRODUCTION 
     Since S. MATSUOKA14) had considered "angionecrosis" as the cause of human hyper-
tensive cerebral hemorrhage, numerous studies on its pathogenesis have been reported. 
He emphasized that hypertension played an important role in pathogenesis of the vascular 
lesion, however it was exhibited in normotensive or mild hypertensive human cases, 10) and 
it had almostly no relation to hypertension experimentally. 11)1) Therefore, the vascular 
injurious factors except hypertension must be payed attension. 
     GOLDBLATT5)6) had created experimentally renovascular hypertension in dogs and had 
discovered various vascular lesions in those animals. Thereafter, many investigations 
about renal factors on pathogenesis of vascular lesions or vascular lesions related to the
kidney have been performed. Those can be classified roughly into, on vascular lesions 
induced by (1) renal hypertension 27>30 31> (2) angiotensin2)24>32> (3) immunization with 
kidney extract4) (4) electrolytic metabolic disorderly (5) renal extract. 
     As to the vascular injurious factors in renal extract originated by M. C. WINTERNITZ 
et al.") and A. W. ASSCHER et al.), G..M. C. MASSON et al.") and M. F. CUTHBERT 
et al.3) had ever considered its substance as renin. Recently K. NAKAMURA et a1.15) 
and K. ONOYAMA et al.21) reported, its factor was contained mainly in lysosome fraction 
which had high activity of renin. On one hand, there are several reports16)26)35) that 
persisted, angionecrosis had been remarkable by non-pressor component. 
     In our laboratory, A. SHIMOMURA26) described that angionecrosis was remarkable 
mainly in arterioles of mesentery, pancreas and so on, 24 hours after intravenous injection 
of non-pressor fraction into bilaterally nephrectomized rats. 
     The study on morphogenesis of vascular lesions produced by renal extract, especially 
by non-pressor component is very scarce. The author observed by electron microscope 
earlier vascular changes than the vascular lesions displayed at 24 hours after injection of 
the fraction by A. SHIMOMURA, and investigated their vascular permeability by administra-
tion of ferritin particles as a tracer in order to pursue morphogenesis of vascular lesions. 
                MATERIAL & METHODS 
     (1) Preparation of renal extract 
     Wistar female 80 rats, weighing 180-250 grams were anesthetized by ether, followed 
by median incision in abdominal wall. Upon ligation of diaphragmatic portion of abdominal 
aorta, bilateral kidneys were thoroughly perfused with sterile physiological salt solution 
containing heparin 2500 units per litter from the abdominal aorta to incised renal vein. 
The bilateral kidneys were removed and the cortex were separated, minced and washed 
with refrigerated salt solution. The renal cortex added with 3 ml, 0.25 M. sucrose per
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1 gram of them were separated into four subcellular fractions according to modified method of 
G. HOGEBOOM.8) The preparation of fractions was performed under 0-5°C and ultracen-
trifuger of Beckman Model L-2 Roter Type 50 was utilized (Table 1). 
     (2) Preparation of early vascular lesions produced by renal cortical extract 
     Wistar female 26 rats, weighing 100-180 grams were anesthetized by ether and bila-
terally nephrectomized. One to one and a half hour later, the third fraction 5 mg per 100 
grams body weight was administrated from right femoral vein as slowly as possible. After 
1, 3, 6, 10, 15, 18, and 24 hours, 3, 4, 3, 3, 5, 5, and 3 rats respectively were perfused with 
3 ml physiological saline, thereafter with 1.5% glutaraldehyde in PH 7.3 phosphate buffer 
without delay under the pressure of 120-130 mmHg from abdominal aorta to incised renal 
vein. Mesentery and panceras were removed, cut into small pieces and refixed with 3% 
glutaraldehyde in the same buffer. As control, 1, 2, 2, and 2 bilaterally nephrectomized 
rats which were administrated intravenously with 1 ml physiological saline were sacrificed 
by the perfusion fixation methods after -1, 6, 18 and 24 hours respectively. As other control, 
2 rats were performed sham operation. Thirty minutes before sacrifice by perfusion fixaion, 
ferritin particles 60 mg per 100 grams body weight (horse spleen, Nutritional Biochemicals 
Co., Cleveland, Ohio, U. S. A) were administrated into the fraction-injected rats and 
control rats from left femoral vein. All experimental rats prepared by afore-mentioned 
procedure were completely abstined from food, however, tap water was given at libitum. 
     Small pieces of mesentery and pancreas of experimental rats were post-fixed with 
1 °o osmium acid in the same buffer, dehydrated with alcohol series and embedded in 
Epon 812. Thick sections for light microscope were prepared, stained with toluidin blue. 
Upon trimming of these blocks, ultra-thin sections for electron microscope were prepared 
with Porter-Blum Ultramicrotome MT-1, followed by double staining of uranyl acetate 
and lead citrate, or unstained in several sections for identification of ferritin particles. 
                     RESULTS 
     (1) Macroscopic observation 
     Two of 3 rats exhibited accumulation of small amounts of ascites and pleural effusion, 
10 hours after administration of the renal extract. The later, the larger, and all rats showed 
accumulation of moderate amounts of them at 24 hours. Two of 5 rats at 24 hours were observed 
several petechiae in the mesentery. No cerebral hemorrhage was seen. In control rats, 
these macroscopic changes were not evidenced. 
     (2) Light microscopic observation
     Single to double smooth muscle layers' arterioles displayed frequently diffuse or 
sometimes spotty, dark blue appearance in these media to various extent. At 10 hours 
the change was very scanty. Progressively developed, remarkable and multiple changes 
were observed at 18-24 hours. In addition to prementioned change, foamy spots were 
frequently seen in its change at 10-24 hours.
     In 3-5 smooth muscle layers' arteries, sometimes at 15 hours and frequently at 18-
24 hours, several large foamy spots were observed focally in the media, mostly in outer 
media, sometimes in the vicinity of internal elastic lamina. Several dark blue spots adjucent 
to these changes were frequently exhibited. 
     No artery showed ruptured hemorrhage. 
      In control rats, pre-mentioned changes were not observed. 
     (3) Electron microscopic observation 
     The alterations were initiated by villi formation of endothelial cells, namely, projection 
of many cytoplasmic processes into the lumen. It was focally present in the full course. 
     The changes observed in single or double smooth muscle layers' arterioles 
     At 6 hours, one arteriole at the bifurcation showed serous insudation and fibrin 
deposits in the media without endothelial changes, which was not recognized by light 
microscope. At 10-18 hours, there were focally separations of intercellular junctions of 
endothelial cells and absence of one to several endothelial cells, accompanied by adherence 
of platelets on the discontinuous areas (Fig. 2, 3), and of few polynuclear leukocytes. 
These platelets showed rarely disappearance of electron dence vesicles. The arterioles with 
pre-mentioned endothelial injury displayed insudation of large amounts of serous component 
and ferritin particles with deposition of small amounts of fibrin in the media (Fig. 2). 
     The destruction of intercellular matrix in the media, probably due to physical effect 
of strikingly increased permeability, directly under the endothelial injuly was sometimes 
revealed. The pooling of massive serous component in the media took place mostly in the 
spaces between intercellular matrix and cell membranes of muscle cells. As a result, the 
muscle cells were remarkably displaced and reduced within their enclosing basement mem-
brane compartments (Fig. 2). These cell membranes faced on the penetrated materials was 
sometimes indistinct. The widening of intercellular matrix was not revealed, however, 
a few ferritin particles were observed too in these spaces of inner media in severe arteriolar 
lesions. Under the normal intima away from injured endothelial layer, a few ferritin 
particles were observed in the subendothelial space and inner side of intercellular space, 
not associated with penetration of massive serous component. Particularly in single muscle 
layer's arterioles, relatively extensive denudation of endothelial layer caused disruption of 
muscle cells releasing their cell organella (Fig. 4). The penetration of platelets, erythrocytes, 
and polynuclear leukocytes into the media was rare. Arteriolar lesions at bifurcation 
already had exhibited presence of large lysosomes (Fig. 1). 
     At 24 hours, there were less frequently separations of intercellular junctions and 
abscence of endothelial cells, rarely adhered by platelets. Fibrin deposition was large 
amounts in media, and small amounts or abscent in subendothelial space (Fig. 5). Some 
arterioles showed pooling of massive serous component without fibrin deposits almostly, 
probably because fibrin deposits did not yet happen or it had disappeared due to fibrinolysis 
(Fig. 6). In general, muscle cell injury showed a slight tendency to affect outer media 
rather than inner media. Not rarely, there was widening of intercellular matrix in inner 
media of arterioles which showed severe changes in the outer media including insudation
of serous component, fibrin deposits and displacement of muscle cells (Fig. 9, 10). 
The reduced muscle cells at 24 hours frequently displayed an increase of their cell organella 
characteristically, namely, large lysosomes in which membranous structures and fine granular 
materials were seen, rough and smooth endoplasmic reticulum and mitochondria (Fig. 6, 
10). Intercellular matrix was frequently fragmented and scattered or disappeared (Fig. 6, 
9, 10, 11), however, the basement membrane faced on adventitia was preserved (Fig. 
5, 6). Protrusions of endothelial cells into the injured media through the discontinuities 
of internal elastic lamina were recognized (Fig. 5). Fine granular material too probably 
discharged by large lysosomes were seen in intercellular space. 
     At 10-24 hours, some reduced muscle cells revealed electron-lucent cytoplasm due 
to striking decrease or disappearance of cell organella and myofilaments (Fig. 7, 8). 
     Under the injured endothelial layer, reticular, microfibrilar material were increased 
in the widened subendothelial space, and luminal side of internal elastic lamina exhibited 
mild increase in electron density and swelling or thickening (Fig. 9). Internal elastic 
lamina were not rarely extended and disrupted into pieces, sequently leaded to separation 
of intercellular junction of endothelial cells and penetration of many ferritin particles into 
the media repeatedly (Fig. 10, 11). (Table 2)
Table 2 
          Summary of Ultrastructural Findings in Arteriolar Lesion
I. Intima 
 1) Endothelial Cell 1 3 6 10 15 18 24 
    villi formation + + + + + + +
     separation of junction - - - + + + + + +
     denudation - - - + + + + + +
 2) Subendothelial Space 
     adhesion of platelet - - - + + + + + + 
     fibrin deposit - - - + + + ++ 
     ferritin particle - - - + + + +
      increased reticular material - - - - - - +
 3) Internal Elastic Lamina 
     swelling - - - - - - + 
     destruction - - - - - - +
II. Media 
 1) Cell Damage 
     decreased electron density - - - + + + + + + 
     displacement - - + ++ +++ +++ +++
     fragmentation - - - + + + + 
     increased cell organella - - - + + + +++
 2) Intercellular Space 
     plasma insudation - - + + + +++ +++ +++ 
    fibrin deposit - - + + + + + + +++ 
     damage of matrix - - - + + + + + 
     ferritin particle - - - + + +++ +++ +
     The changes observed in 3 to 5 smooth muscle layers' artery 
     The frequency of endothelial injury was much the same as single or double smooth 
muscle layer's arteriole. However they were observed at 18-24 hours (Fig. 12, 13). 
     Medial interecellular matrix was widened, and many ferritin particles and small 
amounts of fibrin deposits were exhibited in its space, especially at 24 hours in outer 
media. There was focal disruption of elastic fibers into fragments in the intercellular space. 
Insudation of serous component with or without fibrin deposits and many ferritin particles 
into the spaces between the intercellular matrix and smooth muscle cell membranes which 
were sometimes indistinct,. caused focally severe displacement of smooth muscle cells as 
showed in arterioles (Fig. 15). The electron-lucent smooth muscles cells too were focally 
noticed. The basement membranes of these electron-lucent smooth muscle cells were 
frequently disappeared or fragmented (Fig. 16). These two types of smooth muscle cell 
injury were located especially in outer media, sometimes directly under the internal elastic 
lamina. An increase of cell organella of reduced smooth muscle cells were rare (Table 3). 
     The changes observed in control rats 
     The minute lesion composed of small amount of amorphous material and fibrin 
deposits in the subintimal media was rarely noticed. No severe vascular lesion including 
medial and endothelial cell injury was observed. 
     (4) Localization of ferritin particles 
     At 10-18 hours, many particles were observed in the subendothelial space, intercellular 
space : a few in the intercellular matrix, numerous in the spaces between intercellular matrix
Table 3 
          Comparison of Vascular Lesions between Arteriole and 3-5 Smooth 
           Muscle Layers' Artery
Light Microscopic Arteriole Artery 
       Appearance 10-24 hour 18-24 hour 
      Dark Blue Area spotty-diffuse spotty 
       Foamy Spot sometimes sometimes 
Electron Microscopic 
 Intima 
       Endothelial Injury sometimes sometimes 
       Fibrin Deposit scanty rare
        Damage of I. E. L. scanty none 
 Medial Cell 
       Decreased Elec. Dens. sometimes sometimes 
       Displacement frequent sometimes 
       Increased Cell Org. sometimes rare
 Intercellular Space 
       Fibrin Deposit large amount small amount 
       Damage of Matrix sometimes sometimes
       Ferritin scanty at 24 H. numerous at 24 H. 
                                   numerous at 10-18 H. scanty at 18 H.
and cell membranes, in the arterioles which displayed endothelial injury. In contrast to 
them, at 24 hours arterioles with severe medial injury showed a few particles in suben-
dothelial space, however rare in the media, except for the media of which internal elastic 
lamina were distructed. 
     In the 3-5 smooth muscle layers' artery, especially at 24 hours, a few particles 
the subendothelial space, many in intercellular matrix were noticed. Some spaces between 
intercellular matrix and cell membrane had held many paricles. A few were recognized in 
the cytoplasm of electron-lucent muscle cells. There rarely were a few particles in the 
enlarged vesicles of the muscle cell. 
     In control rats, a few particles in the pinocytotic vesicles in the endothelial cell were 
shown, however rare in the junctions of endothelium, subendothelial space and intercellular 
space of media. 
                    DISCUSSION 
     As to the essence in relation to arterial fibrinoid degeneration observed in collagen 
diseases such as periarteritis nodosa and malignant hypertention, and in hypertensive 
cerebral hemorrhage, the intrinsic theory which emphasized derivation from vascular wall 
itself and the extrinsic theory, from the blood had been formerly in opposition. However, 
recently, the utilization of various markers and introduction of immunofluorescent methods, 
histochemistry and electron microscope have been sheding light on its problem, namely, 
it has been evidenced that the lesion is composed of serous component permeated from 
circulating blood, fibrin-like material and dissolved tissue of arterial wall. G. OONEDA1S) 
explained the angionecrosis exhibited by S. MATSUOKA that intracerebral arteries preceded 
by its medial disturbance had resulted in tissue dissolution due to serous insudation and 
fibrinoid material. Therefor, he termed the lesion "plasmatic arterionecrosis" . As a 
cause of medial disturbance, he emphasized the hemodynamic factor including hypertension 
in addition to congenital factor, aging, and so on. 
     However, angionecrosis was exhibited in. normotensive or mild hypertensive human 
cases and it had almostly no relation to hypertension experimentally. The author has payed 
attension to nonpressor renal vascular injurious factor. A. SHIMOMURA reported that vascular 
change was the most remarkable by the renal extract among various extracts of internal 
organs, and that the injurious factor was present in the fraction which contained many 
microsomes, it caused intensive angionecrosis particularly in arteriolar media by 24 hours. 
The author has investigated following morphogenesis of vascular lesions by electron micro-
scopic observation of earlier changes within 24 hours by administration of the fraction. 
     Arteriolar Lesion 
     (1) Separation of intercellular junctions of endothelial cells and denudation of 
endothelial layer. 
     They were observed occasionally at 15-18 hours accompanied frequently by adhesion
 of platelets or rarely by polynuclear leukocytes on the discontinuous endothelial layer . 
      (2) Severe, rapidly increased permeability 
       Massive serous component and ferritin particles penetrated into the media, followed 
 by deposition of small amounts of fibrin. 
      
.(3) Severe medial injury 
      Only reduced muscle cells and electron-lucent muscle cells were exhibited. Directly 
 under the damaged endothelial layer, muscle cells were destructed, releasing their organella 
 and intercellular matrix was physically destroyed. The pooling of serous component and 
 ferritin particles in the media was considered to take place mostly in the space between 
 intercellular matrix and cell membranes of muscle cells. 
      (4) Damage of intercellular matrix and cell reaction 
      At 24 hours, penetration of massive serous component was ceased, followed by 
 disturbance of vascular matrix and cell reaction. Endothelial injury was less frequently 
noticed. The denudation of endothelial layer was considered to be partially covered with 
elongated cytoplasm of remained endothelial cells. Some separations of intercellular junctions 
of endothelial cells might be restored to normal. Cytoplasm of endothelial cells showed 
protrusion into the injured media through the discontinuity of internal elastic lamina. 
Many cell organella were present, and large lysosomes had appeared in the reduced muscle 
cells. These large lysosomes were considered to be autophagosomes caused by injurious 
effect of anoxia, physical pressure or enzymes in the serous component. They contained 
sometimes membranous structure and fine granular materials. The elastic fibers in the 
intercellular matrix and internal elastic lamina adjacent to injured endothelial layer were 
disrupted into fragments. The extension and destruction of internal elastic lamina were 
posible to be artifactual consequence in the course of fixation, however they could be 
considered to be fragile at least due to swelling. 
      Three to five Smooth Muscle Layers' Artery 
     (1) Separation of intercellular junctions of endothelial cells and denudation of 
endothelial layer 
     (2) Mild, slowly increased permeability 
      A few ferritin particles at 18 hours, many at 24 hours were observed particularly 
in intercellular matrix, focally in the spaces between intercellular matrix and cell membranes 
of muscle cells. 
     (3) Moderate medial cell injury and damage of intercellular matrix 
     Focally, muscle cells were reduced within their enclosing basement membrane 
compartments caused by penetrated serous component with or without fibrin deposits in 
these spaces. An increase of cell organella was rare. Electron-lucent muscle cells were 
observed roughly in the same frequency as only reduced muscle cells. Intercellular matrix 
was not infrequently disrupted into fragments. As the cause of electron-lucent muscle 
cells, they were considered that penetration of water, electrolytes and mainly small molecular
material into the cytoplasm was increased, passively owing to damage of their enclosing 
basement membranes and biochemical degeneration of cell membranes affected by serous 
component, rather than, actively through enlarged vesicles in which a few ferritin particles 
were present, or physiologically through the area which were histologically absent of their 
enclosing basement membrane. These electron-lucent muscle cells had no nucleus, therefor 
could be presumed to be in the course of irreversible regressive degeneration. Fibrin 
deposits were scanty in the intercellular matrix. 
     In general, any ferritin particles was hardly observed in the electron-lucent and 
amorphous elastic fibers. Therefor, many particles were considered to penetrate through 
injured endothelial layer into extensive subendothelial space, and through discontinuities 
of internal elastic lamina into more extensive medial intercellular spaces, in which the 
pooling of them had taken place particularly in the spaces between intercellular matrix and 
cell membranes in arterioles, however, in intercellular matrix as well as in these spaces 
in 3-5 smooth muscle layers' arteries. 
     The differences in vascular construction between both sizes of arteries may presumably 
explain the differences in vascular permeability, consequently, those of medial injury. 
That is, in the larger arteries, relatively larger amounts of subendothelial basement 
membrane-like material, thicker internal elastic lamina, fewer discontinuities of them, 
wider intercellular matrix in the media and more developed external elastic lamina were 
noticed. 
     J. WIENER et al.31> reported that in rats with experimental renal hypertension, 
endothelium lining vessels with fibrin occasionally exhibited degenerated changes and had 
discontinuities that vary in size from separation of intercellular junctions, to area where 
there appeared to be loss of one to several endothelial cells, and suggested that these 
endothelial alterations were evidence of the mechanism responsible for the increase in vascular 
permeability that occured in hypertension, and discussed that these vascular alterations 
might be participated by noh-pressor permeability factors of renal origin besides elevated 
blood pressure. In present study, no degenerative changes was revealed, nevertheless 
presence of injured endothelial layer. 
     K. SUZUKI et al. 27) described that in hypertensive rats by bilaterally constricted 
renal arteries, arterial endothelial cells showed an increase of cell organella and filaments, 
and ovoid dense area and dense attachment which were seen in smooth muscle cells, and 
that the contraction of endothelial cells might cause opening of intercellular junctions and 
an increase of vascular permeability. There was not increase of cell organella and filament, 
and not appearance of ovoid dense area etc. in the endothelial cells in the area which showed 
endothelial injury in present study. 
     The pooling of serous component in the media may play an important role in morpho-
genesis of so-called focal cytoplasmic necrosis of arteriolar medial muscle cells which had 
been observed in the spaces between so-called cytodemarcating membrane and basement 
membrane in the early stage of various experimental hypertensive rats (S . TAKEBAYASHI30)) , 
since, the insudation of serous component in the arteriole occured particularly into the space
between intercellular matrix and cell membrane of medial muscle cell, rather than the space 
of intercellular matrix. The penetrating materials in the pathway of intercellular matrix 
are, as a matter of course, considered not to cause medial injury, and to be carried to 
the adventitia, unless there had been before area of muscle cell. injury. The large lysosomes 
which. appeared in reduced muscle cells are autolysosomes and they may take part in 
formation of irregularity of the cell membrane by discharge of them. 
      As to the effect of angiotensin, J. WIENER et al. 11) described that the separations 
of intercellular ' junctions of endothelial cells secondary to medial muscle cell injury caused 
increased permeability, and these muscle cell necrosis might be due to sustained contraction 
beyond metabolic capability of these cells. In present study, no muscle cell necrosis precede 
an increase in vascular permeability. Several reports2)24>25 which demonstrated the separation 
of intercellular junctions of endothelial cells induced by angiotensin were seen. The con-
traction of endothelial cell in the area which showed endothelial injury were hardly observed 
in present study. 
      F. S. GOLDBY et al. 7) reported that increace of arteriolar permeability was caused 
by continuous infusion of angiotensin for 1-4 hours into bilaterally nephrectomized rats, 
followed by presence of amorphous material with fibrin deposits in the media, and that 
focal endothelial breaks, due to physical effect of hypertension rather than the separation 
of intercellular junctions in the dilated arterioles were responsible for increased permeability. 
They also observed the pooling of serous component in the space between intercellular 
matrix and cell membrane in the media. In present study, endothelial break was not 
noticed. 
     The reports'8>29> that revealed fibrinoid degeneration by only bilateral nephrectomy, 
however, in present study, only a minute lesion with presence of amorphous material 
and fibrin deposits in the media was rarely observed at 24 hours. Consequently, the 
influence of bilateral nephrectomy on vascular wall almostly need not be taken into consider 
ation, except for an advantage that renal extract is not excreted from the kidneys. 
     The destruction of intercellular matrix including internal elastic lamina probably was 
caused by mainly serous insudation. The lysosomal enzymes released by reduced muscle 
cells, platelets and polynuclear leukocytes might participate its pathogenesis. G. OONEDA19) 
emphasized the serous insudation on pathogenesis of dissolution of the tissue. 
     I. NISHIMORI et al.") observed vascular lesions induced by renal extract sequentially 
at 24 hours, 2-7 days and 1-2 months. In its study, the ruptured hemorrhage of arterioles 
due probably to the dissolution of arteriolar wall were exhibited at 3 days. Only massive 
insudation of serous component into the media is presumed by the author not to destroyed 
the vascular wall. The cellular thickening of intima and media was observed at 5-7 days 
in its report. The change is probably the reactive hyperplasia to insudation of serous 
component, fibrin deposits and dissolution of arteriolar wall. Hyperplasia of medial smooth 
muscle cell presumably account for thickening of vascular wall, since, reduced smooth 
muscle cells become to have many cell organella at 24 hours. The medial cellulofibrous 
thickening at 1-2 months can be considered that injured 3-5 smooth muscle layers' artery 
at 24. hours became to show proliferation of muscle cells and increase connective tissue as a
reaction. These arterial lesions at 24 hours are easily presumed to aggravate and develope 
consequently to severe medial injury until the increased permeability due to endothelial 
injury will be improved. Small focus of fibrinoid degeneration were exhibited at 1-2 
months in these arterial media by the report. 
      K. ONOYAMA et al. W reported that vascular lesions were remarkable by administra-
tion of lysosomal fraction which had high renin activity, especially from constricted kid-
neys, among various subcellular fractions. T. OMAE et al.20) described that one hour after 
administration of lysosomal fraction from normal kidneys, increased permeability to ferritin 
particles through the pinocytotic vesicles of endothelial cells was elicited and 4 hours after, 
remarkable insudation of serous proteins to arterial wall was observed by immunofluorescent 
methods. In present study, increased permeability through pinocytotic vesicles was not 
exhibited even in the arteriolar lesion at 6 hours, whose cause was unknown, probably 
may be related to hemodynamic factor at bifurcation. 
      M. NAKAMURA et al.15> reported, vascular necrotizing factor and renin were 
contained especially in content of lysosome rather than membranous component of them. 
And, after treatment of lysosome fraction by heat, angionecrosis was revealed nevertheless 
no renin activity. 
     In the report of A. SHIMOMURA, angionecrosis was remarkable in the rats admini-
strated with the fraction which contained many microsomes and showed no pressor effect.. 
More remarkable vascular lesions were elicited by the fraction from injured kidneys. 
     What sorts of materials in non-pressor renal fraction were responsible directly or 
indirectly for separations of intercellular junctions and denudation of endothelial layer was 
quite unknown. It could only presumed that the fraction might participate in separation 
of intercellular combination and combination between cell and matrix by some effect in the 
intima, and the posibility that the fraction also may participate in smooth muscle cell injury 
after penetration with serous component into the media must be taken into consideration. 
The mechanism for increased permeability of cutaneous vessels and accumulation of pleural 
and peritoneal effusions have not been clarified. These problems must be investigated 
also from the immunological and hematological view point, for example, in relation to 
factors of coagulation of blood or fibrinolysis. 
                   CONCLUSION 
     Non-pressor renal vascular injurious factor was injected intravenously to bilaterally 
nephrectomized rats, utilizing ferritin particles as a tracer. Early vascular lesions within 
24 hours were observed mainly by electron microscope. 
     (1) From 10 hours on, after intravenous injection, the separations of intercellular 
junctions and denudation of endothelial layer in mesenteric and pancreatic arteries were 
focally observed, adhered frequently by platelets or rarely by polynuclear leukocytes on 
these discontinuous area of endothelial layer.
     (2) One or two medial smooth muscle layers' arterioles displayed rapidly severe 
increased vascular permeability due to 1. Massive serous component and ferritin particles, 
rarely accompanied with platelets, erythrocytes and polynuclear leukocytes penetrated into 
the media, in which fibrin deposits were focally exhibited. Especially in one medial 
smooth muscle layer's arteriole, a few muscle cells and intercellular matrix adjacent to 
endothelial injury were physically destructed, however many muscle cells were only displaced 
and reduced in their enclosing basement membrane compartments by massive serous com-
ponent. In these lesions, reduced muscle cells of which cell organella were almostly 
disappeared, therefore their cytoplasm appeared electron-lucent were focally observed. 
     (3) Three to five medial smooth muscle layers' artery displayed edematous change 
of medial intercellular matrix, elastic fibers were disrupted into fragments, many ferritin 
particles and small amount of fibrin were observed in the widened matrix. Electron-lucent 
muscle cells, and only reduced muscle cells in which an increase of cell organella was 
rare were also focally exhibited. 
     (4) At 24 hours in arterioles, endothelial injury was less frequently exhibited and 
insulation of ferritin particles were remarkably decreased. Under the endothelial injury, 
reticular microfibrilar material was increased in the widened subendothelial space and the 
luminal side of internal elastic lamina was swollen or thickened. Sequentially extended and 
destructed internal elastic lamina caused the separation of intercellular junctions and 
insudation of many ferritin particles into the media. Occasionally medial intercellular 
elastic fiber was disrupted into fragments or scattered and disappeared. Reduced muscle 
cells showed an increase of their cell organella and presence of large lysosomes. 
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Abbreviation M : medial smooth muscle cell 
              EL : internal elastic lamina 
             E : endothelial cell 
               L vascular lumen
            F : fibrin
Fig. 1 : (after 15 hours) Bifurcative lesion. A large lysosome (Ly) in 
        which membranous structures are found is present in reduced 
        muscle cell (M). There are serous component and cell debris in 
       right lower side. X12,500
Fig. 2 : (after 15 hours) Separation of intercellular junction of endothelial cells al 
       lower side and absence of endothelial cells at upper side accompanied by
        adhesion of platelets (P) are shown. There are massive serum and ferri-
       tin particles, and a platelet with a small amount of fibrin in the media . 
        Intercellular matrix in central area is destroyed Left lower muscle
       cell (M) is displaced and reduced by the penetrated material. X12.500
Fig. 3 : Higher magnification of Fig. 2. Ferritin particles (J.) are found in the 
        subendothelial space, discontinuous area of internal elastic lamina and
       also in the vesicle of the platelet. X25,000
Fig. 4 : Extensive denudation and adhesion of several platelets are shown. There 
       are disrupted muscle cells (M), releasing their cell organella (J) (after 15 
        hours). X12,500
Fig. 5 : (after 24 hours) Large amounts of fibrin is deposited in the media . 
       Protrusion of endothelial cell ( I ) through discontinuous area of internal
       elastic lamina into the media. Muscle cells (M) are remakably reduced , 
        however, intercellular matrix is relatively reserved . X12,500
Fig. 6 : (after 24 hours) Muscle cells show an increase of cell organella (f 1 ) and 
        presence of large lysosome (Ly). intercellular elastin are scattered (J) .
        Fibrin deposits are scanty. X12,500
Fig. 7 : (after 24 hours) Remarkable decrease of cell organella in muscle cell 
        cause electron-lucent appearance (L ). X3750
Fig. 8 : (after 24 hours) Electron-lucent and reduced muscle cells (~) are 
        present. X12,500
Fig 9 (after 24 hours) Denudation of endothelial layer without adhesion of any 
        platelets are found An increase of reticular, microfibrilar material (J ~ ~ )
        in the widened subendothelial space and swelling of luminal side of
        internal elastic lamina (~ J, ) are demonstrated Widened intercellular
        martrix (J) in inner media of which elastic fibers are disrupted into 
        fragments is shown There are fine granular materials and cell debris
        (Db) are found in the spaces between intercellular matrix and cell 
        membranes in outer media X12,500
Fig 10 The same arteriole in Fig 9 Extension and destruction of internal elastic 
         lamina (,.) and separation of intercellular junction of endothelial cells 
         are shown X12,500
Fig. 11 : Destruction of internal elastic lamina (long arrow) and separation of 
        intercellular junction of endothelial cells (short arrows). (after 24 hours)
       X12,500
Fig. 12 : (after 24 hours) Figure of four smooth muscle layers' artery. Denud-
        ation of endothelial layer with adhesion of platelets (P) is found. Many 
         ferritin particles are present in the widened intercellular space. X12,500
Fig. 13 : (after 18 hours) Four smooth muscle layers' artery. Many ferritin par-
        ticles ( I ) are seen in the intercellular matrix relatively distant from 
        injured endothelial layer. Unstained. X22,500
Fig. 14 : (after 24 hours) There are numerous ferritin particles in intercellular 
         matrix as well as the spaces between intercellular matrix and cell mem-
        branes in which fibrin deposits are seen. X12,500
Fig. 15 : (after 24 hours) There are electron-lucent muscle cells (M') and reduced 
        muscle cell (M). The cell membranes of reduced muscle cells faced on 
         penetrated material are distinct at left, or indistinct at right one. 
        Elastic fiber is disrupted into fragments (J,) . X12, 500
Fig. 16 : Higher magnification of Fig. 15. The basement membrane enclosing 
        swollen, electron-lucent muscle cell (M') in which a few ferritin par-
        ticles are present, is not distinct (~) . X25,000
